taken from ethical committee of the institute. Written consent was obtained from all the participant patient of the study. The distribution of patients in different groups was done on the foundation of patient's option after explaining the study procedure.
Inclusion criteria
Patients with symptomatic cholelithiasis, uncomplicated gall stone disease, age: 19 to 56 years.
Exclusion criteria
Patients with associated illness like hypertension, diabetes, pregnancy, chronic pulmonary disease, cardiac disease, and other co morbidities. Any need for conversion, peroperative cholangiography, or CBD exploration, period of surgery more than 90 minutes.
Out of these 102 patients, 41 undergo open cholecystectomy and 61 laparoscopic cholecystectomy. Preoperative, intraoperative, postoperative and anesthetic medications were consistent in all the patients. All patients were reticent nothing per oral from midnight. Injection ceftriaxone 1gm was given to all patients intravenously pre op after test dose. Premedication was done with injection metoclopramide, injection tramadol and tablet diazepam. Induction of anesthesia was done with Inj. Succinyl choline followed by injection vecuronium. Maintenance was done with Entonox and reversal with injection neostigmine.
In the patients who go through laparoscopic procedures, pneumoperitoneum was bent with CO2, and the standard four port methods was utilized to carry out the procedure. In the patients subjected to open cholecystectomy, a subcostal incision was used varying from 10-14cm. In both techniques, cholecystectomy was conceded out by dissection of Calot's triangle and ligating/clipping of cystic duct and artery. A drain was positioned in the sub hepatic space in all the patients.
In the postoperative period; all patients were managed with antibiotic injection ceftrioxone 1 gm, analgesic injection diclofenac, antiemetic injection metoclopramide and i.v. fluids as per body weight. Fluid management was clogged in the evening and all the patients were permitted oral fluid intake. In all the 102 patients, blood samples were collected half an hour before the operations from the antecubital vein for estimation of serum cortisol, and at 6 hours and 48 hours postoperatively for estimation of serum cortisol and C-reactive protein.
Statistical analysis
The data was coded and entered into Microsoft excel spreadsheet. Analysis was done using SPSS version 15 (SPSS Inc. Chicago, IL, USA) Windows software program. The variables were assessed for normality using the Kolmogorov-Smirnov test. Descriptive statistics were calculated. Statistical assessment was done utilizing student's t-test. Statistical significance was set at p=0.05.
RESULTS
Among 102 patients, 79 patients were female and 23 were male. In the 61 patients who underwent laparoscopic cholecystectomy, male to female ratio was 12:46 and in the open group this ratio was 1:3.2.5.82 years ranging between 25-56 years and for the female patients it was 35.44 years, with a range of 19 to 56 years. The average age of male patients was 43.1. The average age of the patients was 38.24.
Serum cortisol was evaluated in both groups preoperatively, 6 hours and 48 hours after the operation. Fall in the level of cortisol in the open group contrast to the level at 6 hours. Nevertheless, the level was still significantly elevated as compared to the laparoscopic group at 48 hours after the operation.
The level of serum cortisol was not significantly changed postoperatively in the laparoscopic group. The differences between the two groups were statistically significant at 6 hours. The increase of serum cortisol was significant in the open group at 6 hours after the operation. At 48 hours, the levels were in the laparoscopic and in the open group comparable and there was no significant difference.
C-reactive protein is a significant marker of acute inflammatory response of the body system. Its level reflects the total of stress due to any surgical procedure. On analyzing, it was found that CRP level in open cholecystectomy was much superior to in laparoscopic cholecystectomy at 48 hours. The dissimilarity was statistically highly significant p≤0.05). All these findings indicate that inflammatory stress is advanced in open cholecystectomy. 
DISCUSSION
Discretionary surgical wounds and trauma elicit similar physiological responses. They include increased stress hormone release, interaction of intermediary metabolism and fluid balance, negative nitrogen balance and increased hepatic production of acute-phase proteins. These responses are mediated by both afferent neural stimuli and circulating factors such as catabolic hormones and cytokines that are released by wounds. Obstruction of these circulating factors is potentially trickier to accomplish as compared to attenuating neural responses.
Minimally invasive surgery has presented a different loom to retreating metabolic responses by avoidance of a substantial abdominal incision, reduced tissue manipulation and faster patient recovery. 3, 4 Serum cortisol is one of the mainly significant hormone rises after acute stress. Its level reflects the extent of stimulation of the hypothalamic-pituitary-adrenal axis. Cortisol acts directly or indirectly on different homeostatic mechanisms of body to assuage the stress. Corticosteroid increases extracellular osmolarity to offer the driving force for fluid shift from intracellular to extracellular space in conditions like haemorrhage. 5 It also inhibits glycogenolysis, stimulates gluconeogenesis and inhibits protein synthesis. 6, 7 In different previous studies it has been clearly demonstrated that the level of serum cortisol elevates significantly after open cholecystectomy as compared to laparoscopic cholecystectomy from postoperative day one up to day three. 8, 9 In the present study, marked increase in the serum cortisol level was found after open cholecystectomy. The rise of serum cortisol was momentous in the open group at 6 hours after the operation as compared to the laparoscopic group. This level demonstrates a slight fall at 48 hours as compared to the level at 6 hours. However, this level was still advanced as compared to the laparoscopic group. At both intervals of time, 6 hours and 48 hours, the serum cortisol level was significantly higher in the open group. [10] [11] [12] The systemic stress response is also mediated by inflammatory mediators originating from the surgical wounds. Of these mediators, IL-6 has a critical role in the induction and control of acute-phase protein synthesis, particularly of CRP, by human hepatocytes. 13 Hepatic acute-phase protein production, especially of CRP, is a sensitive marker of inflammatory response. The level of IL-6 raises, equivalent to CRP, more in open cholecystectomy. [13] [14] [15] [16] [17] The Findings of the present study confirms previous reports in the literature representing that open cholecystectomy causes more significant stress response in the form of raised CRP as compared to laparoscopic cholecystectomy at 48 hours after the operation .9 This may result from decreased release of IL-6 from a smaller wound surface of laparoscopic cholecystectomy as compared to open cholecystectomy, which leads to a diminished rise of the CRP level after laparoscopic cholecystectomy.
CONCLUSION
Metabolic and inflammatory stress responses of human body are superior subsequent to open as compared to laparoscopic cholecystectomy, since the body faces more traumas in open procedures.
